Mechanisms of glutamate receptor induced proliferation of astrocytes.
Astrocytes express mainly metabotropic glutamate receptor 3 and metabotropic glutamate receptor 5 receptor subtypes, which show opposing effects on cellular proliferation upon activation. In this study, we investigated the mechanisms by which activation of these receptors modulates astrocyte proliferation. Activation of metabotropic glutamate receptor 5 with (S)-3,5-dihydroxyphenylglycine increased phospholipase D activity in astrocytes as well as astrocyte proliferation. The 3,5-dihydroxyphenylglycine-induced proliferation was inhibited in the presence of the metabotropic glutamate receptor 5 antagonist (2-methyl-6-(phenylethynyl)pyridine), the protein kinase C inhibitor GF109203X, brefeldin A and 1-butanol. Activation of metabotropic glutamate receptor 3 with (2'S,2'R,3'R)-2-(2',3'-dicarboxycyclopropyl)glycine-IV (DCG-IV) inhibited astrocyte proliferation without affecting metabotropic glutamate receptor 5-mediated phospholipase D activity. Metabotropic glutamate receptor 3 activation, however, only partially inhibited metabotropic glutamate receptor 5-mediated proliferation. In conclusion, metabotropic glutamate receptor 5 stimulates astrocyte proliferation via a protein kinase C-phospholipase D-phosphatidic acid-dependent pathway, whereas metabotropic glutamate receptor 3-mediated inhibition of astrocyte proliferation does not involve phospholipase D, and is independent of metabotropic glutamate receptor 5-mediated effects.